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Antegrade puncture is a routinely used technique of obtaining access to the common femoral artery to perform
infrainguinal interventions. However, antegrade arterial access can be challenging in the presence of hostile, scarred
groins, obesity, or a high common femoral artery bifurcation. A simple method of converting a retrograde femoral access
to an antegrade catheterization using an inexpensive and universally available monoﬁlament suture is presented. (J Vasc
Surg 2014;60:792-5.)The percutaneous management of the lower limb can
be performed via antegrade common femoral artery
(CFA) puncture. This arterial approach can be technically
complicated in the presence of scarred groins, obesity, or
previous failed femoral puncture.
To facilitate the antegrade puncture of the CFA,
various strategies have been described: the frog-leg posi-
tion, the rebound technique, specially shaped curved cath-
eters/dilators, modiﬁed angiographic needles or vessel
dilators, turning a curve vascular catheter in the ipsilateral
iliac system or aorta (ipsilateral retro-antegrade approach),
and ultrasound-assisted arterial punctures.1-10
We describe a new, easy technique for converting a
retrograde into an antegrade CFA puncture using an inex-
pensive and universally available monoﬁlament suture.
TECHNIQUE
The pullback technique. A standard fashion ipsilateral
retrograde femoral puncture is performed with an entry
needle angle as close to 90 as possible, and a 5F vascular
sheath is inserted 5 to 6 cm into the CFA. An angiogram
through the sheath is performed to identify the puncture
site, location of the bifurcation, and disease extent of the
femoral vessels. A 3-0 Prolene monoﬁlament polypro-
pylene suture (Ethicon, San Lorenzo, Puerto Rico) is passed
into the lumen of a 5F Van Schie 1 catheter (VC; Cook,
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wall of the curve of the VC (within 5 mm of the tip) and
pulled through so that both Prolene lengths form a loop.
The VC, with the Prolene loop sutured through its tip,
is inserted into the sheath (Fig 1, D) and advanced over an
angled 0.035-inch regular Glidewire (Terumo, Ann Arbor,
Mich)w1.5 to 2 cm beyond the tip of the sheath (Fig 1, E).
The wire is then withdrawn until it protrudes from the VC
tip by just 1 to 2 cm. The 3-0 Prolene thread is then gently
pulled back, creating an inverted U-shaped curve at the tip
of the VC (Fig 1, F). While retraction of the monoﬁlament
is maintained, the angled Glidewire is advanced downward
to the femoral bifurcation, converting a retrograde cathe-
terization into an antegrade one.
The superﬁcial femoral artery (SFA) is catheterized un-
der roadmapping guidance until the Glidewire is securely
situated within it (Fig 2, A). The Prolene retraction can
then be relaxed while completely withdrawing the VC,
with the Glidewire remaining in the SFA. The sheath is
then withdrawn until its tip lies just within the arterial wall
at the puncture site. Gentle withdrawal of the wire will
remove the Glidewire loop. Finally, the VC is replaced with
the dilator, and the sheath is advanced over the Glidewire
down the SFA, creating an antegrade position (Fig 2, B).
Our personal experience with this pull-back technique
began a few months ago. Our learning curve consisted of
17 patients with a wide range of body mass indexes, from
25 to 39 kg/m2, and on SFAs without signiﬁcant stenosis
of their proximal 15 cm. Minimum CFA diameter was
6 mm. Retroantegrade conversion and access to the SFA
was achieved in all patients. No complications and no ac-
cess loss occurred.
DISCUSSION
The contralateral retrograde puncture is a commonly
used approach for iliac, SFA, and popliteal lesions but can
be impractical in presence of scarred or infected groins, pre-
vious bypass surgery, or severe femoral atheromatous or iliac
Fig 1. The pullback technique step-by-step. A-C, A monoﬁlament suture is used to create a loop at the tip of a Van
Schie 1 catheter (VC; Cook, Bloomington, Ind). D, Insertion of the VC and the suture loop through the sheath. E,
Position of the VC related to the tip of the sheath. F, The Prolene (Ethicon, San Lorenzo, Puerto Rico) thread is pulled
back (arrow) creating an inverted U-shaped curve at the tip of the VC and the wire is advanced downward.
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approach are better torqueability and pushability of the cath-
eter and wire compared with the crossover access.1
Antegrade catheterization is, however, particularly
difﬁcult in the presence of scarred groins, obesity, or high
CFA bifurcation.
Nice et al,8 in their study comparing the standard fashion
antegrade access with the “retroantegrade” approach by
turning a SOS Omni (AngioDynamics, Queensbury, NY)
or Simmons 1 (Cordis, Bridgewater, NJ) catheter into the
ipsilateral iliac system and then into the SFA, showed that
the technical ease and the fewer punctures/complications of
the later supported its use, especially in those at high risk of
hematoma formation.
The need for treatment of different territories is
increasingly common in peripheral arterial occlusive dis-
ease. The main advantage of the pullback technique is
that it enables simultaneous treatment of iliac and infrain-
guinal vessels in the same leg or even in both lower limbs
at one sitting with just one femoral puncture.
It is crucial to emphasize that puncturing the femoral
artery almost perpendicular as opposed to the normal acute
angle is also a key point of our technique to minimize the
length of the subcutaneous tract. A tract that is too long
may result in kinking, dislodgement, or sheath occlusion
due to the narrow angle between the initial needle pathand the antegrade direction of the vessel. At this stage,
increasing the width of the subcutaneous tract by soft tissue
spreading with a Kelly clamp is also highly recommended.
One of the most attractive features of the pullback
technique is the use of inexpensive, nonspeciﬁc material
available in any basic endovascular suite or operating
room. Moreover, the technical demand of this procedure
is fairly low, and it might represent an alternative approach
for less experienced operators who are unfamiliar with the
standard fashion antegrade puncture.
In addition, the favored passage of the wire into the
profunda femoris artery commonly seen due to the limited
room between the arterial entry point and the CFA bifur-
cation and the shallow angle of the puncture in the anter-
ograde access may be avoided with this guidewire turning
maneuver.9
A potential inconvenience of this technique could be
the risk of lifting plaque or arterial dissection secondary
to the 180 turn of the VC. However, as stated by Hart-
nell7 in the Simmons catheter retroantegrade maneuver,
the hydrophilic tip of the Glidewire poking out of the cath-
eter makes the entire device smoothly slide on the arterial
wall surface, reducing or eliminating these potential draw-
backs. At this point, it is also important to highlight the po-
sition of the VC related to the tip of the sheath before the
pullback maneuver to assure the smallest but negotiable
Fig 2. A, Superﬁcial femoral artery (SFA) catheterization under roadmapping guidance. B, Selective angiogram from
the sheath inserted into the SFA.
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hospital discharge was systematically performed in all pa-
tients, without any evidence of vessel wall injury. Notwith-
standing, as in any other retroanterograde technique, we
do not recommend the maneuver if preoperative imaging
shows presence of disease in the CFA or distal external iliac
artery.
Although we have used a VC in most of the cases, the
pullback maneuver has also been successfully accomplished
with Multipurpose (Cordis) and Kumpe (Cook) catheters.
The possibility of tearing or damaging of the VC tip
with the 3-0 Prolene has also been considered. Given the
low proﬁle of the needle and thread and the gentle pullback
movement needed, the chances of damaging the catheter
are fairly low. The possibility of VC kinking or occlusion
is prevented by the guidewire itself.
Finally, we consider that the passage of a 0.018-inch or
0.014-inch wire through the hole made by the needle in
the tip of catheter is extremely unlikely, and in fact, we
routinely used the same VC catheter further down to
approach the targeted popliteal or distal vessels with low-
proﬁle wires.
In our own preliminary experience, there were no tech-
nical difﬁculties, failures, or potential complications as
described above. The technique was easily learned by resi-
dents and fellows who were deemed proﬁcient to performit after practice on a plastic tube model artery and with an
assistant for the ﬁrst “live” procedure.
The time for gaining antegrade access with the pull-
back technique does not seem to be longer than other pre-
viously described techniques. Screening time and radiation
dose are slightly increased due to the manipulation of the
wire and the VC under ﬂuoroscopy control.
By creating a custom-made 180 steerable catheter,
this technique may be potentially useful in other vascular
beds such as difﬁcult aortic bifurcations or ipsilateral hypo-
gastric artery cannulations.
CONCLUSIONS
This simple and universally available technique allows
us to achieve a secure approach to the SFA, avoiding the
potential difﬁculties of the antegrade puncture. A large ran-
domized controlled trial would provide more evidence to
reinforce the beneﬁts found in this new maneuver.
We acknowledge Dr Maite R. Bustabad for her leader-
ship and continuous support and To Argiñe de Cos for her
educational programme.
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